The hippocampus was examined 2 weeks after intrahippocampal injection to determine 224 the delayed effects of focal kainate injection on the histology of the dentate gyrus ( Fig 1C) . We 225 defined the ictal zone as dentate gyrus near the site of kainate injection (ipsilateral dorsal 226 hippocampus), and compared it with neighboring peri-ictal regions in both the ipsilateral 227 (ipsilateral ventral) and contralateral dentate gyrus. At this 2-week timepoint, we observed 228 marked differences in histology between the dentate gyrus adjacent to the site of injection, the 229 ictal zone, and the neighboring peri-ictal zones.
230
We observed granule cell dispersion, a hallmark of temporal lobe epilepsy [29] [30] [31] , only 231 in the ictal zone but not in peri-ictal regions ( Fig 1C) . Similarly, mossy fiber sprouting into the 232 granule cell and molecular layers of the dentate gyrus, another finding strongly associated with 233 epilepsy, was also only observed in the ictal region ( Fig 1C) . Thus, despite robust bilateral 234 neuronal activation induced by kainate activation, subsequent histologic changes induced by 235 seizure activity differed between the ictal and peri-ictal zones. This suggested differences in the 236 molecular and cellular signaling events between these regions, which could relate to the 237 differential development of histological changes post-seizure induction as well as peri-ictal 238 epileptogenic foci. 274 seizure induction by kainate markedly increased dentate granule cell layer dispersion in the 275 ictal zone (Fig 3A) . Ictal zone granule cell layer dispersion was unaffected by XAV939 treatment 276 (Fig 3B) , indicating that it occurs independent of canonical Wnt signaling. Granule cell 277 dispersion was not observed in peri-ictal regions after seizures; and in these regions, granule 278 cell layer thickness was also not affected by XAV939 treatment (Fig 3B) . Importantly, XAV939
279 did not drive granule cell layer dispersion in any region in control/saline treated animals ( 286 Dentate granule cell layer dispersion is only seen in the ictal zone after seizure induction by (Fig 4A, B) . Interestingly, the seizure-induced dendrite growth was 303 very similar in both the ventral ipsilateral hippocampus and the contralateral hippocampus. As 304 this peri-ictal dendrite growth closely resembled the phenotype observed in the pilocarpine 305 model, we believe that close proximity to the ictal (kainate injection) zone produced a region-306 specific effect on the dentate in this model that was qualitatively different than that which 307 occurred in the remainder of the hippocampus.
Page 16 of 34 (Fig 4A, B) . This was not a general effect 319 of XAV939 on dendritic arborization, as it had no effect on dendritic branching in control/saline 320 treated animals (Fig 2A, B) . This suggests that the effects of canonical Wnt signaling on 321 neuronal remodeling primarily manifested after seizures, and that Wnt signaling in the peri-ictal 322 dentate gyrus actually restricts aberrant growth of dendrites from granule cells after seizures.
323
324 XAV939 modulates post-ictal dentate neurogenesis and neuronal 325 migration 326 Consistent with previous reports [13, 36, 37], intrahippocampal kainate injection 327 significantly decreased the density of newborn dentate granule cells in the ipsilateral dorsal 328 dentate gyrus / ictal zone, adjacent to the site of kainate injection (Fig 5A, B) . This decreased Page 17 of 34 329 neurogenesis in the ictal zone was not altered by XAV939 treatment (Fib 5A, B) . However, 330 kainate-induced seizures did not increase neurogenesis in the contralateral or ipsilateral ventral 331 regions (Fig 5A, B) , unlike previously reported [13] . XAV939 treatment increased the cell count 332 in the ipsilateral peri-ictal region after kainate-induced seizure, which was not observed in the 333 contralateral dentate gyrus (Fig 5B) . 346 from the subgranular zone in the ictal, but not peri-ictal, regions (Fig 5A, C) . Again, XAV939 347 treatment after kainate had region-specific effects, such that XAV939 increased neuronal 348 migration in the ictal region, whereas neuronal migration was unaffected by XAV939 in the 349 peri-ictal regions (Fig 5A, C) . This suggests that canonical Wnt signaling after kainate-induced (Fig 6A-B) . To help determine how Wnt signals might 361 differentially be associated with the profoundly different structural phenotypes between ictal 362 and peri-ictal regions, we subdivided dentate gyri anatomically, corresponding to the ipsilateral 363 dorsal dentate gyrus at the injection site (ictal zone), and 2 peri-ictal regions, the ipsilateral 364 ventral dentate and contralateral dentate. Profiling was performed via quantitative RT-PCR of 365 tissue 3-days after kainate vs. saline injection, to determine whether kainate-induced seizure 366 altered expression of any of these genes at a timepoint that would be expected to affect the 367 development of dentate granule cells born after seizure induction. Transcriptional data for each 368 individual gene and region are reported in supplementary table S1, comparative data for each 369 gene are demonstrated in Fig 6C. 
